Background {#Sec1}
==========

In low- and middle-income countries, a large percentage of babies are born outside of health facilities. Many of these births are attended by unskilled community-based birth attendants \[[@CR1]\]. The high rate of home deliveries conducted by unskilled birth attendants in resource-limited settings is believed to be a crucial underlying factor contributing to high rates of global maternal and newborn mortality \[[@CR2], [@CR3]\]. Approximately 90 % of maternal deaths and 98 % \[[@CR4]\] of all perinatal mortality occurs in low and middle- income countries, where birthing outside of a health facility either alone, with untrained family members, or in the presence of unskilled birth attendants, is common.

There is continued debate within the international public health community regarding the most effective manner by which to increase the number of women who are attended by skilled birth attendants \[[@CR5]--[@CR8]\]. Ultimately, the most successful models by which to improve maternal and newborn health and reduce global rates of maternal and neonatal morbidity and mortality probably include a combination of strategies.

Traditional Birth Attendants (TBAs) have been a controversial and sometimes contentious issue in sub-Saharan Africa, with some countries instituting or debating a national ban on TBA activities \[[@CR9], [@CR10]\] In Kenya, the activities of TBAs have been discouraged by the Government for several years; women are encouraged to seek delivery in health facilities with the assistance of skilled birth attendants \[[@CR11]\]. In 2005, the Kenyan government implemented a community midwifery program, but widespread scale-up has been limited by a number of factors, primarily poor funding \[[@CR12]\]. While the overall proportion of births attended by skilled health professionals in Kenya has risen in recent years, from 44 to 62 %, with a concomitant increase in the proportion of deliveries that occur in a health facility (43 to 62 %) \[[@CR13], [@CR14]\], the regional rate of health facility-based deliveries via a skilled birth attendant in former Western Province, where this study was conducted, are lower as compared to the national average (around 47 %) \[[@CR14], [@CR15]\].

Research question {#Sec2}
-----------------

Given that over half of all deliveries are managed by TBAs in our catchment area, efforts by the Kenyan government to institute a community-based midwifery initiative, and the on-going debate within the global community regarding the most effective and least harmful manner by which to potentially integrate TBAs into the maternal newborn health (MNH) service continuum, we sought to ascertain the current practices of TBAs in former Western Province, Kenya (Bungoma, Busia, and Kakamega Counties). These descriptive data might help inform policy discussions regarding the roles TBAs could play in the maternal-newborn health landscape within Kenya, elsewhere in sub-Saharan Africa, and globally.

Methods {#Sec3}
=======

The *Eunice Kennedy Shriver* National Institute of Child Health and Human Development (NICHD) Global Network for Women's and Children's Health Research (Global Network) was established in 2001 as a collaborative partnership of clinical researchers from South Asia, Africa, Latin America, and the United States. Global Network investigators conduct studies designed to test feasible and sustainable interventions to improve women's and children's health and to develop research capacity in low- and middle-income settings \[[@CR16]--[@CR25]\].

In 2010, seven of the Global Network sites participated in a survey of knowledge, attitudes and practices among Community Birth Attendants (CBAs), as described in Garces et al., 2012 \[[@CR20]\]. In addition to the primary survey, our site in Western Kenya included an addendum of 11 questions in which issues specific to the practices of Kenyan community birth attendants were explored (Additional file [1](#MOESM1){ref-type="media"}). The results of the 11 question addendum are described in this paper.

Our catchment area is composed of 16 geographic clusters in Busia, Bungoma, and Kakamega Counties of Western Kenya. Cluster sizes vary from 25 to 65 km^2^, with 20--45 villages per cluster. An estimated 250--500 births occur annually per cluster. At the time the TBA practices survey was conducted, the Kenya Demographic and Health Survey (KDHS) of 2008--2009 indicated that nationally, 56 % of Kenyan births occurred at home, and 28 % of these were reported conducted by a TBA. The rates for home births conducted by TBAs in western Kenya, where this study was conducted, were considerably higher than the national average, at 73 % and 45 %, respectively \[[@CR13]\].

Maternal and neonatal health research activities that are on-going or have occurred in our catchment area include a Maternal and Newborn Health Registry \[[@CR17], [@CR26]\], an EmONC implementation trial \[[@CR27]\], nutrition studies \[[@CR28]\], and *Helping Babies Breathe*^R^ a neonatal resuscitation training initiative \[[@CR29], [@CR30]\]. In addition, our study area abuts the catchment area of the USAID-AMPATH primary health care initiative \[[@CR31]--[@CR33]\].

One hundred TBAs from across the 16 Global Network clusters in Kenya were randomly selected by the Global Network data coordinating center (Research Triangle Institute, North Carolina) for face-to-face interviews that were conducted by a retired, bi-lingual Kenyan public health nurse who was specifically hired and trained to administer the survey in May-June 2010. Each TBA was interviewed individually, and the survey, including the Kenya-specific addendum, took about 1 h to complete. The survey was administered in English, the official language in Kenya, and was verbally translated into Kiswahili (national language), when necessary, by the interviewer. SPSS 19 \[[@CR34]\] was used to perform descriptive analyses of the data.

This study was neither designed nor powered to perform cluster-level assessments; thus only overall descriptive results are reported. A total of 100 surveys were completed. On average, 6 TBAs were interviewed per cluster (range 4--7). One completed survey lacked information that would have identified the cluster to which the TBA belonged, but was inclusive of all other responses. Data from the survey with the missing cluster identification information were included in the final analyses.

Results {#Sec4}
=======

Supplies {#Sec5}
--------

The majority of TBAs (98 %) reported having access to gloves. Questions regarding access to other supplies and equipment are reported in the primary survey \[[@CR20]\] and shown in Additional file [1](#MOESM1){ref-type="media"}.

Management and referral practices for obstetric complications {#Sec6}
-------------------------------------------------------------

All the methods reported to have ever been utilized to manage retained placental products among our sample of TBAs, and the frequency with which Kenyan TBAs reported using each method, are shown in Table [1](#Tab1){ref-type="table"}.Table 1Reported methods to manage retained placental products among 100 Kenyan traditional birth attendantsMethod% TBAs report have ever used method^a^Refer to health facility61 %Uterine massage47 %Manual extraction15 %Administer oxytocin6 %Other16 % Administer lantana leaves, herbs, or herbal oxytocin9 % Cooking stick or chain of beads down mother's throat3 % Put beads down mother's throat and rub a stone on the spine1 % Rub a grinding stone on mother's back1 % Give mother hot porridge1 % Nipple massage1 %^a^TBAs were allowed to give more than one response; therefore, percentages do not total to 100 %

Most TBAs reported having ever referred women to health facilities for management by skilled personnel of obstetric emergencies such as obstructed labor (91 %), prolonged labor (88 %), bleeding (94 %), retained placenta (85 %), prolapsed cord (92 %), or seizures (82 %), while a lesser percentage reported referring pregnant women for hypertension (24 %). Fetal or newborn complications for which TBAs reported having ever made past health facility referrals of women and babies included: prematurity (81 %), breech presentation (71 %), no fetal heart rate (56 %), and baby not breathing after delivery (82 %). Other reported maternal and neonatal conditions which prompted referral by TBAs included "goiter," "unable to push," "big baby," and "yellow baby," although these were all infrequent reasons for referral, with only 1--2 % of TBAs reporting having ever referred because of these issues.

Nineteen percent of surveyed TBAs reported having ever used traditional substances for conditions related to obstructed or prolonged labor, retained placenta, maternal bleeding, fever, and lack of appetite (Table [1](#Tab1){ref-type="table"}).

Newborn care practices {#Sec7}
----------------------

The majority of TBAs surveyed (65 %) reported that they had never used mouth-to-mouth resuscitation to resuscitate a baby, 23 % said they'd previously used the technique, and 12 % of the surveys had this response missing. Twenty-three percent of respondents reported previously receiving *Helping Babies Breathe* neonatal resuscitation training, but most (98 %) had not received refresher training. Table [2](#Tab2){ref-type="table"} displays reported methods for umbilical cord care. Most TBAs reported applying "nothing" (44 %) or "spirit" (i.e., alcohol; 35 %) to the umbilicus, although 15 % also reported applying "powder."Table 2Reported methods of umbilical cord care among 100 traditional birth attendants in western KenyaMethod% TBAs report currently using method^a^Do Nothing44 %Apply spirit (isopropyl alcohol)35 %Apply Powder15 %Apply Oil2 %Apply Powder and oil1 %Apply Jik (bleach)1 %Missing response2 %Apply Gentian violet0 %^a^TBAs allowed to choose only one response

Reporting and Remuneration practices {#Sec8}
------------------------------------

The majority of TBAs (84 %) report pregnancy and delivery outcomes to their chief and/or village elder.

Birth attendants were asked if they charged to provide services to women in their community; 97 % answered in the affirmative. The reported range of charges for delivering with a TBA in our sample was 20--700 Kenyan Shillings (KES; about \$0.25--\$8.64, USD, using an exchange rate at the time of the survey of 81 KES:\$1 USD), with 79 % of these TBAs reporting that they charge between 100 and 300 KES (\$1.23--\$3.70 USD; Fig. [1](#Fig1){ref-type="fig"}). The majority of TBAs (80 %) would not accept barter for their services, and exclusively required monetary compensation. Of those TBAs who did accept barter, food items (e.g., chicken, maize, cassava, sugar, tea leaves), rather than non-food items or an exchange of services, were exclusively accepted.Fig. 1Kenya TBA self-reported Fees for delivery services

Perceived relationship with local health facilities {#Sec9}
---------------------------------------------------

Using a 5-point scale ranging from "Very Poor" to "Very Good," TBAs generally rated their local health facilities as "Good" to "Fair" on friendliness ("Good" = 69 %; "Fair" = 17 %; Fig. [2a](#Fig2){ref-type="fig"}), communication (68 %; 18 %; Fig. [2b](#Fig2){ref-type="fig"}), and interaction with families (68 %; 19 %; Fig. [2c](#Fig2){ref-type="fig"}).Fig. 2**a**: Kenyan TBA ratings for "*Friendliness of health facility staff*". **b**: Kenyan TBA ratings for "*Communication with health facility staff*". **c**: Kenyan TBA ratings for "*How families interact with health facility staff*"

Discussion {#Sec10}
==========

The most worrisome finding of this descriptive study is that, during the survey period, among 100 TBAs sampled in Western Kenya, some self-report the use of maternal and newborn care practices that are, in some cases, outdated (e.g., applying substances to the umbilical cord stump), and in other instances, potentially harmful (e.g., putting a cooking stick down a mother's throat to manage retained placental products). Encouraging results from this survey indicate that: (1) most TBAs report that they have access to gloves; (2) a high proportion of TBAs in our sample self-report that the perceived relationship with their local health facility is "good" or "fair;" (3) a high percentage of TBAs report having ever referred pregnant women to health facilities for advanced care of common obstetric complications; and (4) the majority of TBAs report pregnancy and birth outcomes to their village elders and chiefs.

Some TBAs in our limited sample report troubling gaps in maternal and neonatal care knowledge, and potentially harmful maternal and newborn care practices. These results align with those found in similar settings \[[@CR35]\]. In the current study, we did not investigate how these gaps in knowledge and practice might directly or indirectly impact maternal or newborn morbidity and mortality in our catchment area. However, a recent report from our region, based on data from the Health and Demographic Surveillance System, found significantly higher rates of mortality among women in lower socio-economic groups who sought care from TBAs \[[@CR36]\].

There are some important study limitations to consider: One is that the findings are based on self-report. TBAs were interviewed as to current practices and attitudes; additional observations were not conducted to confirm the veracity of TBA self-reporting. Another key limitation is that this was a descriptive study of a small sample of traditional birth attendants working in a defined catchment area in western Kenya. As such, our results might not be wholly representative of TBAs in other parts of Kenya or other global regions.

It is also possible that our survey results actually *overestimate* the abilities of Kenyan TBAs, and the positive relationships that they report with local health facilities. Although the interviewer was a retired public health nurse, the TBA survey respondents may have known, or have worked with her in the past, thereby positively biasing their responses. In addition, the survey was conducted among a small sample of TBAs in western Kenya, an area heavily penetrated by various maternal-newborn clinical and research initiatives \[[@CR21]--[@CR24], [@CR33], [@CR37]--[@CR41]\].

Thus, TBAs in our sample may have greater access to training and educational opportunities than TBAs in other regions of Kenya, as well as better linkage with staff at their local health facilities. This may have resulted in a higher baseline-level of education, training, and cross-pollination of shared knowledge and skills than is typical of TBA populations in other settings.

Despite these limitations, we believe the data reported add important information to the current state of knowledge regarding the manner by which TBAs intersect with their communities, including with pregnant women and local health facilities. Our combined findings may be particularly important within the current global context of an on-going conversation regarding the most effective manner by which to reduce maternal and newborn mortality, and in light of recent findings from the 2014 Kenya Demographic Health Survey, which demonstrate an overall reduction in rates in infant, child, and under-5 mortality \[[@CR14]\]; these reductions may, or may not, be related, in part, to Government of Kenya and partner efforts to implement community midwifery initiatives.

Community midwifery is a highly desirable and culturally acceptable option for pregnant Kenyan women and the communities within which they live \[[@CR12]\]; for many regional locations where the burden of maternal and neonatal mortality and morbidity are highest, and Emergency Obstetric and Neonatal Care (EmONC) strategies are rolling out, TBAs and other community-based health worker cadres continue to be a strong and influential force in the lives of pregnant women and their families \[[@CR15], [@CR36], [@CR42], [@CR43]\]. Given the influence of this existing cadre of birth attendants on women's attitudes toward pregnancy, birth, and newborn care, it seems community-level birth attendants could potentially have their roles as care providers redefined to that of: (a) valued educators (e.g., regarding the importance of immunization, appropriate cord care, early/exclusive breastfeeding \[[@CR25]\], and hygiene); (b) as advocates for skilled, facility-based delivery; (c) as birth companions who offer psychosocial support for pregnant and delivering mothers; and (d) in some instances, such as during neonatal resuscitation and essential newborn care, as a semi-skilled "extra pair of hands" to assist more highly trained---but often understaffed and overburdened\--health workers \[[@CR2], [@CR5], [@CR44]--[@CR50]\]. On a practical level, this may imply that "re-branding" of TBAs as birth companions, labor coaches, and semi-skilled helpers who accompany laboring women to EmONC-equipped facilities for delivery, is a potential model by which to increase access to skilled birth attendance for women living in LMICs.

Within this context, data from the current study may be of particular interest for policymakers in sub-Saharan Africa and other global regions where there is on-going discussion regarding the most effective roles and responsibilities of TBAs within the maternal-newborn-child health care continuum \[[@CR51]\]. For example, results from our survey indicate that remuneration may be a potential incentive by which to successfully motivate task-shifting and/or re-branding among community-based birth attendants. Furthermore, because prior investigations have shown that the most successful TBA initiatives are those which link educated TBAs and pregnant women with skilled health care providers for on-going support and supervision, and to EmONC-equipped facilities for referral \[[@CR52]--[@CR56]\], careful consideration should be directed toward how to most effectively link, train, and equip community based birth companions within the existing health infrastructure so as to maximize positive impact and minimize potential harm to mothers and babies.

Conclusions {#Sec11}
===========

Within the limitations of a small sample size and restricted geographical location within Kenya, results from our descriptive study indicate both encouraging results regarding the self-reported willingness of TBAs to link pregnant women with local health facilities for provision of MNH services and potentially troubling gaps in key MNH knowledge and practices among TBAs. In order to address these findings, stakeholders and policy-makers from LMICs may want to consider whether it might be suitable to employ strategies of task-shifting, role redefinition, and re-education of traditional birth attendants, especially in regards to high-impact, low-cost MNH interventions such as hand hygiene, cord care, timely initiation of exclusive breastfeeding, prevention of hypothermia, and basic neonatal resuscitation.

Abbreviations {#Sec12}
=============

EmONC, emergency obstetric and newborn care; KDHS, Kenya demographic and health survey; KES, Kenyan shilling; LMICs, low- and middle-income countries; MNH, maternal newborn health; TBA, traditional birth attendant

Additional files {#Sec13}
================

Additional file 1:The Global Network Community Birth Attendant Survey tool used during the current study (Kenya site specific questions, pp. 14--15) and as reported in Garces et al. (2012) \[20\]. (DOC 392 kb)Additional file 2:Frequency tables for self-reported practices of TBAs in Western Kenya from which the results and findings for the descriptive study reported in this manuscript are derived. (PDF 40 kb)

We gratefully acknowledge the assistance of Peris Weyala, RN; the Kenyan TBAs who agreed to be interviewed for this project; Kevin Otieno, Eugene Itinot, and Pacifica Otwani, of the Global Network for Women's and Children's Health Research (Site 12); Research Triangle Institute, the Data Coordinating Center for the Global Network. The content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.

Funding {#FPar1}
=======

This study was funded by the *Eunice Kennedy Shriver* National Institute of Child Health and Human Development of the National Institutes of Health under Award Numbers U01 HD058326 (Kenya), U01 HD040657 (Guatemala), and U01 HD040636 (RTI). This study was supported in part by a grant from the Bill & Melinda Gates Foundation. The investigators were solely responsible for the study design, data collection, analysis, interpretation of the data, and writing of the manuscript, without influence from the funding agencies.

Availability of data and materials {#FPar2}
==================================

The dataset supporting the conclusions of this article is included as an Additional files [1](#MOESM1){ref-type="media"} and [2](#MOESM2){ref-type="media"}.

Authors' contributions {#FPar3}
======================

SB, OK, EL and FE contributed to the design of the Kenya-specific addendum; AG designed and directed the primary birth attendant survey study for the Global Network; FE, EL, AG, LW, SB, and OK reviewed and approved the Kenya-specific addendum; FE oversaw and coordinated all aspects of the project in Kenya; IM, CT, and PG assisted with field-level data collection efforts; ES organized data collection logistics and assisted with data collection; OK, SB, and EL obtained ethics approval (Indiana University); FE obtained ethics approval (Moi University); SB performed all data analysis and drafted the manuscript; all authors reviewed, revised, and approved the final manuscript as submitted.

Competing interests {#FPar4}
===================

The authors declare that they have no competing interests.

Consent for publication {#FPar5}
=======================

Not applicable.

Ethics approval and consent to participate {#FPar6}
==========================================

The study was approved as "exempt research" by institutional review boards of both Indiana University and Moi University Schools of Medicine. Written informed consent was obtained from all participants.
